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We claim: 



1. A method of improvin'g x-ray lithography in the sub 
lOOnm range to create high quality semiconductor devices, for use 
in the manufacturing of commercial and military semiconductor 
devices used in phased array ra'dar, missile seeking devices, 
direct broadcast satellite television receivers, wide band 
wireless systems, global posit|ioning satellite receivers and 
cellular telephones, and othef equipment said method comprising 

the steps of; / / / 

providing/^r thj Jie and development of horizontal 

beams from a synchrc/tron or feb/nt source of x-ray beams; 

prepar/ng of suHmicrometer, transverse horizontal and 
vertical stepper fetages and/ frames; / 

prov/ding a sjLpper base frame for the proper housing 

and mating of t|^e x-ray 

miiVimizing/thJ Jffects of tempera>ure and airflow 
s of afi environmental chamJ^er; 

handlrtnrg-"and prealigning wafers and 
tight process control; 



control by mear 

tr; nspo^ 
other similar i 



rtingj 



s for 



improving tWe control and sensing of positional 
accuracy through the us^ of differential variable reluctance 
transducers; 

controllinc the continuous gap and all six degrees of 
freedom of the wafer b( ing treated with a multiple variable stage 



control; 



incorporating alignment systems using unambiguous 



targets to provide dat 
using beait 
include x-ray point sc 



a to align one level to the next; 
transport, shaping or shaping devices to 
urces; 
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using an inline collimator or concentrator for 
collimating or concentrating the |x-ray beams; and 

imaging the mask pattern at the precise moment for 



optimum effectiveness. 



2. A method of improvinc 
lOOnm range to create high quali 
according to claim 1, wherein: 

said using and 
synchrotron or point source of x 
of a beamline in parallel with 



x-ray lithography in the sub 
ty semiconductor devices, 



developing 



of horizontal beams from a 
-ray beams step comprises the use 
z axis. 



tie 



3. A method of improving x-ray lithography in the sub 
lOOnm range to create high qua^jrt^semi conduct or devices, 
according to claim 1, where 

said preparing of iubmicroiiieter , transverse 
horizontal and vertical /steppe|: sta^g^s V^d frames step comprises 
providing a light weigrft, honWycom^/ stri^cture; 

said prepafcing of I submcrornqter , transverse 
horizontal and vertict 
comprises providing a 

said prepai 

horizontal and vertical stemer sta^s/ and frames^^ep further 
comprises providing vacuum clamping and mating surfaces; 

said preparing ofe submicrometer , transverse 
horizontal and vertical stej^er stages and frames step further 
comprises providing active vjeight compensation; 



1 stepper XLges and frames step further 
air or p^eJjUS bearing; 
ring od/submicrometer , transverse^ 




said preparing c 

horizontal and vertical stej per stages and frames step further 



comprises linear actuators; and 
said preparing c 



f submicrometer, transverse 



f submicrometer, transverse 



horizontal and vertical stejper stages and frames step further 
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comprises a fine alignment flexu\e stage of transverse horizontal 
and vertical nanometer stages. 



4. A method of improving x-ray lithography in the sub 
lOOnm range to create high quality semiconductor devices, 
according to claim 3, wherein: 

said providing a light weight, honeycomb structure 
step comprises the use of at least one composite material 



5, A method of improving x-ray lithography in the sub 
lOOnm range to create high quality semiconductor devices, 



according to claim 1, wherein: 
said providing a 
housing and mating of the^^-xay 
beam alignment and vibration in 
connecting the stationary x-ray 



6. A method of improving 
lOOnm range to cr^te high qual 
according to clai^ 1, wherein 
sai 

airflow control b 



minimizing 
)V means of yan 
comprises controlling th^ 

said minimizing 
airflow control by means of an 
comprises minimizing particle 



lOOnm range to create high qua] 
according to claim 1, wherein: 
said transporting 



tepper base frame for the proper 
beam step comprises providing 
ulation techniques when 
synch\:otron or point source. 



-ray lithography in the sub 
i/iy \emiconductor devices. 



he effects of temperature and 
nvironm:eXtal chamber^step 
and humidity; and 
effects of temperature and 
environmental chamber step further 
rfiolecular contamination. 



tempe rature 



the 



7. A method of improving x-ray lithography in the sub 



ty semiconductor devices. 



landling and prealigning wafers 



and other similar items for tig it process control step comprises 
using a cluster like environmenll in the coating, pre-baking, 
aligning and exposing, post bakifag and quality control processes. 



8. A method of improvting x-ray lithography in the sub 
lOOnm range to create high quality semiconductor devices, 
according to claim 1, whereini 

said improving the control and sensing of positional 
accuracy through the use of differential variable reluctance 



transducers step comprises p 



s pr 



oviding positional feedback of the 



six degrees of freedom alignment stage 
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9. A method of impijoving x-ray lithography in the sub 
lOOnm range to create high quality semiconductor devices, 
according to claim 1, wherein; 



said controlli'ng the continuous gap and all six 

degrees of freedc^of the v^^er being treated with a multiple 

variable stage /control step comprises using a device having a 
cross coupled/gantry desiqpi. 

A method of &!mproving\ x-ray lithography in the sub 




unambiguous t 
next level ste^comptis 
microscopes in order to 
rotational data; and 

said incorpc 
unambiguous targets to 
next level step further 
broad band interferomet 
alignment of wafer level 
and imaging, 



[ment systems using 

level to the 
ght field optical 
and z, magnification and 

/ 

rating alignment systems using 
provide data to align one level to the 
comprises using an additional imaging 
r alignment system for providing precise 
and gap controls during x-ray exposure 




